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(54) DEVICE AND METHOD FOR PLASMA TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control the generation 
of an activated species independently from the control 
of treating conditions and uniformity, by respectively 
forming the electrodes of a capacitively coupled 
discharging means which impresses a high- frequency 
voltage of a plurality of insulated conductors, and 
controlling the high-frequency displaced current flowing 
between the conductors by means of an electromagnetic 
wave radiating means. 

SOLUTION: An insulating material 4b between facing 
electrodes 2a and 2b is modeled by means of a capacitor 
4c, and a resonance circuit is formed of the capacitor 
4c, a variable capacitor 11, and inductances 12a and 12b. 
When the capacitance of the variable capacitor 1 1 of the 
resonance circuit approaches a resonance condition, the 
high-frequency current flowing to the resonance circuit 
is increased and, when the capacitance deviates from 
the resonance condition, the current is decreased. By 
controlling the high-frequency displaced current flowing 

to the insulating material 4b by means of the capacitor 1 1 in the above-mentioned way, 
electromagnetic waves are radiated proportionally to the displaced current flowing to the 
material 4b and further radiated into a treatment chamber 1 through the clearance between 
covers 8b and 8c. 
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> u □ >»*«asc x 7 ?- y ?t>mm s . 

[O0 9 l] «?©x*;l/*~l^/l/tfS5</^ 
#»*<iiA/£*fl : ?tixy ^>^Wrffif^Kt,Mk:2 < 
[0 0 9 2] ¥3M*7vWX©MT?t*l6M«-efcsa 

{ts/ u 3 ^gi©x y f- v^aatflc j*t s ^ u 3 yn©x 

7 f - > A£ W*S IcV'hZ < U i7f> ^flS W 

[0 0 9 3] *lffi«!*3SfcWL3S:V^*#«|« : -0 T)*Hi 
X7^V^#X©#ft?tfii*-f, if-^«©X7f> 
^«teft*c «*»A*«fc*tfcfc£9:*r*^tf 

[0094] c<D&?iL, *5mr-im*m&*%x.% 

it y v ^ ym tv"jn v»ox y =h y r&mt. x «j ? 
y mwx a ©x 7 fvyiftto«ift*ei5 c t *^ 

{0 0 9 5] Sfc, C©X7^Vy#14©g^m, ff 

[0 0 9 6] >U77MM \ 7*^f7^2 9m 

Mil 5. ^Xv^jlD, »fq|WS2 a, 2 b 
«n3o : 2 9tt7~^jc«LS»ttffi"e* 

3 fci6, Xf-^li 3 ^ttn«lKAttmttS^ A, 

if^MiPiM2a> Obtain, *©«!i©giJ^z:H:ifSEn 

[0 0 9 7] C©fflaS«l StA^fS^^^OX* 

[0 0 9 8] ii«©*j«-ettH7fc:^-rJ:dk:, 7,^- 
snW 3 t»tt«ti*^W 7X«M 1 7 ttJiia©-#tf 

1 a t«E*i,' 7-X^lALt;W7^1Il 7(cM 

So 

[0 0 9 9] Xir-^TO3©^mitfmi;, «M« 
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■CO 1 0 0] *jai»«TttH8fcjSrJ:5k:, 

a, 2b^ttn-;U7^Wl3a, 13b^^>L 10 

[0 10 1] >^V^fcgS«»SE(aI«8t7-Xffl©S« 
J*#*'hS < ft S <fc 5 fcfclfrr SCkT\ 7. r-^Sfii 

«SS«fittS A/ 2 a , 2 b tatn*, 

[0102] z<Drcib, tttmwmz 

a, 2 b^TOKiSttSCkT, »E»*«i#flitt«tf 

So 

[0 10 3] D-;U7^;W 13 a, 13 b<D#14£ 

[0 10 4] o-;U7^f^ 1 3 afc-fi/tf— ^V* 
tfg/Mc*3«fc5fc:I8SU owU7^Wl 3 b© 

^ytf-^y*^tt.fctm<is?rfs£, sniii 

CO 1 0 5] CfDct^t, D-;U7^^ 1 3 a, 1 

3boMy\z-?yxzmmitir%ctx\ mmmfai 

[0 10 6] S/c, n-;U7^;^13a, 13b£ 
Rl^n>r>+M 1 l^«teJffiS6 ^e— ^ . #fli1MWc± 40 

[0 10 7] X«>^>^S%^t-5ts fflS^KDrt 

gate a««ii«?ft, s ^fbj^n, 1 1 
£&S 0 SiiiiWiZa, 2 bTttBiAn-r««ja&«^te: 

rtifffil afcffiflttUl 8 it) 4 0 0KHzO»jg» 
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Tv 7-XfcSMfr£ttfcrtgffil b, Xr-y«@3© 

n«»»fcam^ c ft t xit-r s >r * y*tm? 
set?, zft$®mm^<Dmm<Dnwm±*z 

[0 10 8] #/S-8 a~8 <lit*yy=iymT3t>l), > 

[0109] aaR©flsv>s/y=iv*ffl^^*&s 

8 a~8 dOMM^O. 2mm£$^fci6tC, j^WM 

2 a, 2 bi^sn?ifi«W4 b^n-r, 

£lC#A-8 cR8*8LfU J*f^«ffi2 b t 

c 8 dia*»MlSo 

[oiio] ®^^-r«t9i^ */<i-t*rt-<Dtm 
[oiin 7?x^im£hTdmx*&, ts^-tf 

[0 1 12] ^-^SP^JttrWKKti^ffoa*^ 
ft(£ji?rfS.}:5{;:&SfcA6, -WKilfc*fifl§£¥fT#l3] 

[0113] u^u mmmcMU^zmvy^o 
mmmtfa±.? s a&m # & s . 

{0 1 14] Sfc, *^fig^ST«^A-8 a~8dli 

^ijsnMt^s^ cntc|5g££fts t,o^«a 

l\ ®9tii:S'J©SlflE^SlC»*/^iS^-ro c<0# 
/^-3 0-eti, v";3W>y3 1 a~3 1 cOffltcS 

^y ^*3 2 a, 3 2 b^afejisnri^o 

[0 1 1 5] C©*/^3 0(4lft©RfitLT«l?3ft 

So 

[O 1 16] 3fct^7XVC VDO«^fcO^TKlfit 
So ya-fe^^7,i LTt47-y**TO*«|5/7VlS© 

yn^H^Bg-TSo 

[0 117] S?{fc^'J3Vj^tiit[lSSSl 5±<W&5> 
«fR««g®0*^-8a~8d, F^M®1 a^tc: 
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7 jRfr 5) ^ L tc y 7 %=> Mc «fc <o , Watts V ny 

[oils] u±<d£?\z, *%w<DmwnffiBmic 
# t* t s y v x^wimmiszxf&mxmzmm-t % c 

Etimvwmgkft t imiL\m'm z c t si$- 

[0 12 0] Sfc, y^xv^s^^m^w^wtcj: 
s, ^ai^?^Bmw#^^{t^£-r§^©{g 

imt>m®m77X-?%&c£z>'{*y<Dj3 20 

co 1 2 13 a 1 oittmnomzoimmmmimzy 
{oi2 2] c<om2<fymsBmtmwmism^(o 30 

ffiiS^ii, *f[pj«8i 2a, 2b ©flat y y^n 7 * 
2 1 tffStt£ftT^££T*£So 'J^7P7^2 lii 
*ftH#4 dfc«fct>*flRl*ffi2 b,llil c.*/V-8d 

07^2 1 <Dmte^=iy7yy-2 2 a, 2 2 b^t 

Tjffi&Sttx U >^7p 7*21 Mil 1 c (Dfflltzi 
yfVt2 3a, 2 3 b^LTgl?tlt^§„ 
[0 12 4] #t£, C^2©HfiS^Cfe^5^D* 

Xllto^tilt^ b^6©«flBB!£8Jl* 40 

^1 Q$m&mx*m*nLtc<Dtmm?$> 
§ 0 u^7D7^2 1 t>^iois@2 btomfrzom 

MWMM&JyWZy* 1 2 a tmtnyfy^z 

2 a, T^?ns'«jg@»s ^v^^x i 2 b£ 

umayTvyrZ 2 bT^«ns«lSlHlBSo«lg««l 
^Rj^3yxy-t2 2a, 22 bt««CtT% J* 
I^IS : 2 b <t y yyyo 7*21 fcOHOSEifcgffi 

m^, *©raa75riqi©^*«!iWL, c<omm^m 

[0125] C <Dfg 2 OtSHBgATCBu ^QS^ 1 c ©rt 50 
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[0 1 2 6] ?-ttcttWbfcBI33b>€»«5fc:fe^T, 7 
<£ 2> y^Xv^jg^fjJ 5 2, 5 4, 5 6 

[0 12 7] C©2l2<^ISS^!Sfcfctt3> Gtft 

yK*«jffL;fc±fc7;b5ffi*##.Lfcjag*K l 5 * 
Xf->'1I3 tC^HTSo 1 x flfcig 

10 0 0 \N<DT&mfflB.ttftfaW&2 a , 2bt 
«*&U frXvltl&Ztto X'r-S^tft3tl 0 

[o i 2 8] ffl.as«i 5comm^it^--y^Ltz 

So 

[0129] jaissi sto&mk&tfteti&mmmtt 

46, t^-lcx yi-y??%TzMz.it<$£iffl><o>(*ym* 

[0 13 0] 7;^©X7fy«7L, 

v»cjteaj ux 7 ?z/#WMr?zit 46, 7;l/5 ^© 
x yfyV&Ki: m C^T'**, ^jMKhMWfcS' U 3 
VK*^ <xyfy^n5. 
[0 13 1] t^^T, 7;l/5K©x«y^>y*-fc % T« 
'J 3 ViOxyfV^Wt 77Xv 

[0132] c(om2 (DmWMmx^i^n y=fy^ i 

1 , 2 2 a, 2 2 b£l»e-£ 2 6, %^M&^2 
X^^*SiJ©Tt5o 

[0133] ^vr>?mmmm<*itz<D$m®fii^ 
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[0134] co&%m<D*fc, je 

CO 1 3 5] £©&#!£££ X^XvJ3H££*l&i^ 
fc7;l/5^x>y^y^Jfcrar^o Bl'ltftt, C© 

{0 13 6] frX^tofilOmWit*:-* 2 5lc£3x 

y ^>b> kStfty U 3 y«x •» f- y Xlc^fr o fc^*tfe 

[0 13 7] 7;^Ix7f>yt, X7X^ffift#*& 
ttfl#«fcK£SttT*S»K ^-^2 5fc£9x«y^y 

VfVfl 1 <U i£|-&X7Xv#7tJfc 

So' 

[0 13 8] 7;V5»tti3-teJ&S£ftT^3btt-ett 
& < B&TZK It, x y TZ/?&%T L7c&©*-^x 

v 3-y?ffl$m*mm& < wutsiai^ t> , saw 

£1 -5£iS^i$fc7rt>5K©xy^>yjWS7-f 
[0 13 9] *5BWO*fiBa8T?tt, HiSLfcHWIW 

[0140] c<oiw»tt, .xy^yyfiWWWfcA* 

Bfrfcftx 7 ^ y X^ ©x -y ^ y Xtf^Tf S xvf> x 
1, 2 2a. 2 2b©S«*gtiJU 

igi&*-£2 6 1 i t) ^7XV^*J»ITX 7f V 40 

[0 14 1] c©^2©HSE^T*««?x^;l/^Jffli 

*?©x*;l/^!g^«!lWrs»«ti:J:a^7Xv«ia 

[0 1 4 2] 01 Ot^-r^2©Hfig^SfCt5l^T, Rj 
^3VfVtl 1 fc^V^^VT, 1 2 a J 2 bl?J£ 
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3«fc5fcfc*o LfrU ^7X-7^©£M*^<, 'fig 

[t3 1 4 3] 5^3 ^tV* 2 2 a N 2 2bh-Yy^^ 
^yX12a,12 b TJ&J«£ ft S#H0B&fcSKft5& 

[0 14 4] cfttiD, IHl c^fcs ifi£*S£lc 

t**MS»^ nra#© 2 it© y y x« ©x^xv# 

*T3&**lgg«l 5±1^-*77Xt^ 

a^©K)BWfl^ft*ft^ft«w-r*ci:T, x 

{0 14 5] C©K^ffll^V^^«, -ttftj&tfft 

fte ft 5 X-7 Xv x * 2 ft 

#X©#&¥«#*>-rv\ 

{0 14 6] fct, l) ffiE»3^*at*'J>ft< U 

sfcA^sae^^r&s-rs&fls 2) 

U JSffittfc^XvXvfcJ&jSLrflyitf 
X©»»^JtJ6S^ 3) SNffclfrS-rsc^WK 

^^xv*tciitTL^-r<L, ®mmft±tovmm 
Sfr5X5X^x*;v**0B&-r« c «ts#x 

fc. Rj^nyry-9-1 1. 2 2 a, 2 2b,:fc£0*3^ 
;H4tit) j&dte ftSflflBfc i 0 WfPT * c t t* # 

So 

{o 1 4 7] *m%<Dmz<Dm$mmz&ti 

fcf, |g 1 ©Hfil^l^^at, «?x*;l/^«JS©JWW 
®Sa^j£<, «LS^#> ^HtfWBfcttJfciteSISI© 

[0 14 8] lU±IUWLfc*^©*fiS^T*« 
x yf-yVmL X^Xv C V Dftia**f 'D>»cKWLfc 
t>\ *%^icft(cpg^ftSt©THi^<, X^Xv 
©idfcX^X^fcffl^fcXnfcX*? 

a&ftfcf noa t iiffir* £ « c £ « m % o 

[0 14 9] Sfc, X7Xv££fflKffl»«fi©Hfc» 
leMLTti. ±^bfc*^ej©HS£«tc^^T{*, M 
Ka^l 0 0MHz©^tC-Q^Ti«B^LT^fc^ C 
ft«^ 1 <DnffiBm><¥T*W^Tz *7tc, 2-OOMHz 

[0 15 0] ±^bfcX^Xv«lS©^^JSI 

Jc^-^ T> X^Xv©^^jai^ic * 0 WLT, 

X5Xvffia-r*c:i:t,prffiT*a„ 

[0151] 
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t>, cn^£9Si4a©^££«u SfSiRxy^^ 

[0 15 2] *fc, ^XTOflfflBJ**, M-K*fiK 
To l 5 3] tit. 77X°?m$*7u*.7s% i ®-m£& 

ctx\ ±DS»*axyf-yy, J3-ajaw#T* 

So 

[oi 54] *^-ettHs^ffi^«^©{W®7«iKS 
lt # , c (dJj&x immmmim^rc *> 
teiWK»©«aawrsi«nB*o. 2 mm @jg£, 

g&#fctt*T*it«fflt©»«p*3ttt% '«tt^, sst 20 

[0 1 5 5] *5fiWlf», ^Xv^ItiS^ftfl 
[01 56] cn5tc±?)> ^IM^*? 

if, aagfcfK ftwm%£.m®, mm® 

^mitm±^tti^timLicmiE{tx' t s 7^ x-?$m 30 

[0 1 57] jetj, **#©«yi*ff*^-tt. 

*&««rttgfl:l8ji:ft if ©£fr 6 3fJ£j2 ns c i: & 

[0 158] 
[@ffi©fg#&IB0,fl] 

[0 l ] *«WlcJ:*« 1 ©SfefiBe»fc4B»**^5Xv 
«yi^«©«B«fi)c0T?a&S« 

[02] *^lz:±S^l ©^^^fctfS^Egg 
tf^^tiffe^o 40 

[03] ^WlciSlBlCllBE^JIgtfe^S^XV 

[04] *^ic«ts^ 1 (D^mmmz^^f^x^ 
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{® 5] #$£W£«fcS!g 1 ©«fB«fc:fctf *79Xv 

[07] se*©fl5H^W7xfl«iafc«tsffija»«»ai 
[08] *fgwt2:*^i ©n«0^ifcfeits«ja»^ 

So 

[09] X&Wlc&zm l ©f&SBgJBfc:*** 

<r0T-&So 

[010] *^mc&%mzoMmmtei3i>f%'x ; 7X 

[011] *^C*S^2©^«6^fcfe*tSX'y^ 

1, lc-MM 

1 a, lb- ■•F'9M® 

2 a, 2 b-ttftW& 

4 a, 4 b, 4 c— ttlSW 

5 a, Sb-WR 

6 a, 6b - yo-bx*rx^&K 

7 a, 7 b 

8 a~8 -d 
9, 1 

1 0, 1 9-V7^t*7n 

1 1, 22 a, zzb-psm^yfy^ 

12 a, 12 b --rv^^^VX 

13 a, 13 b-D— 
1 4- n-f/l/ 

1 5"«I 
1 

1 7-/W77.ajg 

2 0-/vf^X7-fW 

2 1 •••yy^7D7^ 

2 3 a, 2 3 b-3>fyf 

2 4 • xxm$mm 

2 5 - 

2 G - mMh*:-? 

27~jsximm 

2 8-^WSJ»» 
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